Modified PLA nano in situ gel: a potential ophthalmic drug delivery system.
A novel nano in situ gel forming system of 5-Fluorouracil (5-FU) was investigated for its potential use for conjunctival/corneal squamous cell carcinoma (CCSC). The study was conducted in two steps, in the first step PLA nanoparticles were prepared and characterized; in the second step the drug loaded PLA nanoparticles were dispersed in sodium alginate solution yielding the modified nano in situ system, which were evaluated in rabbit eye. Size and morphology of prepared PLA particles were verified by using dynamic light scattering (DLS), atomic force microscope (AFM) and scanning electron microscope (SEM). In vitro and in vivo study of free 5-FU, PLA nanoparticles and modified nano in situ system were conducted in simulated tear fluid and in rabbit eye respectively. PLA nanoparticles were in size range of 128-194 nm with spherical shape and smooth surface with narrow size distribution. No polymer drug interaction was found as confirmed by FTIR, NMR and DSC. XRD of PLA nanoparticles confirmed that 5-FU was present in the crystalline state. In vitro experiments indicated a diffusion controlled release of 5-FU from both PLA nanoparticles and modified nano in situ system with high burst effect. Modified nano in situ gel system (MNS) significantly increased the Cmax and AUC0-8 in aqueous humor as compared to 5-FU solution and PLA nanoparticles. Higher 5-FU level in aqueous humor was possibly because of increased retention time of gel matrix-embedded drug loaded nanoparticles. Overall results showed the potential of MNS for ophthalmic delivery in the therapy of CCSC.